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HEALTHCARE DISPARITIES AND EXCESS SKIN REMOVAL POST 
BARIATRIC SURGERY: ELECTIVE OR DEMOGRAPHICALLY INHIBITED? 
ELIZABETH NEMOLYAEVA 
ABSTRACT 
 As obesity becomes a growing concern in the United States, bariatric surgery is 
also growing in popularity, leading patients to regain control of their health and resolve 
many chronic conditions associated with morbid obesity, such as Type II diabetes 
mellitus (DM II), heart disease, and hypertension (HTN)1–7. On average, bariatric surgery 
patients lose 50% excess weight within the first two years following a gastric bypass, 
sleeve gastrectomy, or laparoscopic gastric banding4–6,8–11, leading to problematic excess 
skin, most commonly located at the abdomen, but also found on the arms, thighs, 
buttocks, groin, and other areas of the body12. While survey-based studies have found 
approximately 90% of bariatric surgery patients develop excess skin13, other studies have 
shown only 11-12% of patients undergo excess skin removal following bariatric 
surgery14,15.  
This study conducted a retrospective review of patients undergoing massive 
weight loss (MWL) (defined as at least 50% excess weight loss or 100 lb weight loss) at 
one year follow up after bariatric surgery at one large academic medical center in 
Massachusetts. The goal was to identify which step in the pursuit of excess skin removal 
created the largest barrier to entry and whether patient demographics (age, type of 
bariatric surgery, payor, weight loss at one year, and highest level of education) played a 
role in creating a healthcare disparity in the patients undergoing excess skin removal.   
	
	 vii 
Patients were identified through the Metabolic and Bariatric Surgery 
Accreditation and Quality Improvement Program (MBSAQIP) database. Through chart 
review, patients were followed from bariatric surgery to first complaint of excess skin to 
plastic surgery consultation for excess skin removal to undergoing excess skin removal. 
Of 370 patients who experienced a MWL within the first year after bariatric surgery, 
36.2% (134) of patients complained of excess skin at bariatric surgery follow up and 
were referred to a plastic surgeon at the same academic institution for a plastic surgery 
consultation. Of patients who complained of excess skin, 37.3% (50) attended a plastic 
surgery consultation. Finally, 48% (24) of patients who attended a plastic surgery 
consultation underwent excess skin removal at the same academic institution. Of patients 
who complained of excess skin, 17.9% of patients underwent excess skin removal. 
Demographics of patients were tracked to determine whether certain demographics had a 
higher barrier to entry in pursuing excess skin removal.  
No healthcare disparity based on: patient age at time of bariatric surgery, sex, 
race, highest level of education, type of bariatric surgery, or payor was found. It is 
important to note that this study was performed at a single Massachusetts academic 
institution, and the final number of patients undergoing excess skin removal was 
relatively small (n=24). A higher-powered study with a larger group of patients from 
multiple bariatric surgery programs could be more telling in identifying whether a 
healthcare disparity exists. Regardless of patient demographic, 82.1% of patients who 
complained of excess skin did not undergo excess skin removal, so there may be a 
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societal or insurance-driven gap in understanding the importance and need for these 




TABLE OF CONTENTS 
 
TITLE……………………………………………………………………………………... i 
COPYRIGHT PAGE……………………………………………………………………... ii 




TABLE OF CONTENTS ............................................................................................... ix	
LIST OF TABLES ......................................................................................................... xi	
LIST OF FIGURES .......................................................................................................xii	
LIST OF ABBREVIATIONS ....................................................................................... xiv	
INTRODUCTION ........................................................................................................... 1	
Bariatric Surgery ......................................................................................................... 2	
The History of Plastic Surgery as an Elective Procedure .............................................. 6	
Who is getting these procedures? ............................................................................... 10	
METHODS ................................................................................................................... 13	
RESULTS ..................................................................................................................... 17	
Type of Bariatric Operation ....................................................................................... 18	


















LIST OF TABLES 
 
 
Table Title Page 
1 Body Contouring Procedures Following MWL 7 
2 CPT Codes for Bariatric Surgery 14 
3 Functional ICD-10 Diagnosis Codes for Symptoms 
Related to Excess Skin 
15 
4 CPT Codes for Excess Skin Removal Procedures 16 
5 Proportions of Complaints, Consults, and Plastic Surgery 
by Demographics 
39 
6 Insurance Criteria for Determining Medical Necessity for 
Panniculectomy 
43 
7 Panniculus Grading 44 
8 National Average Surgeon/Physician Fee and Out-of-












Figure Title Page 
1 Laparoscopic Adjustable Band 3 
2 Sleeve Gastrectomy 4 
3 Roux-en-Y Gastric Bypass 5 
4 Stages for Pursuing Excess Skin Removal 13 
5 Excess skin complaints by bariatric operation 19 
6 Plastic surgery consultations by bariatric operation 20 
7 Excess skin removal by bariatric operation 20 
8 Excess skin complaints by weight change 22 
9 Plastic surgery consultations by weight change 23 
10 Excess skin removal by weight change 23 
11 Excess skin complaints by payor 25 
12 Plastic surgery consultations by payor 25 
13 Excess skin removal by payor 26 
14 Excess skin complaints by highest level of education 28 
15 Plastic surgery consultations by highest level of education 29 
16 Excess skin removal by highest level of education 30 
17 Excess skin complaints by age 32 
18 Plastic surgery consultations by age 32 
	
	 xiii 
19 Excess skin removal by age 33 
20 Excess skin complaints by race 34 
21 Plastic surgery consultations by race 35 
22 Excess skin removal by race 35 
23 Excess skin complaints by sex 37 
24 Plastic surgery consultations by sex 37 






LIST OF ABBREVIATIONS 
 
ADLs .......................................................................................... Activities of daily living 
ASMBS ......................................... American Society for Metabolic and Bariatric Surgery 
ASPS...................................................................... American Society of Plastic Surgeons 
BIDMC .................................................................. Beth Israel Deaconess Medical Center 
BMI........................................................................................................ Body Mass Index 
CDC ........................................................................................ Center for Disease Control 
COPD.................................................................... Chronic obstructive pulmonary disease 
CPT ................................................................................ Current Procedural Terminology 
CVD .............................................................................................. Cardiovascular disease 
DM II ......................................................................................... Type II diabetes mellitus 
GB ............................................................................................................. Gastric Bypass 
HTN ............................................................................................................. Hypertension 
LES ........................................................................................ Lower esophageal sphincter 
MBSAQIP ........ Metabolic and Bariatric Surgery Accreditation and Quality Improvement  
Program 
MWL ................................................................................................. Massive weight loss 
OSA ............................................................................................. Obstructive sleep apnea 
RYGB ....................................................................................... Roux-en-Y gastric bypass 






 The CDC estimates that over a third of the United States population is obese. An 
estimated 24 million Americans are severely or morbidly obese, according to the 
American Society of Metabolic and Bariatric Surgery (ASMBS). As the average Body 
Mass Index (BMI) in the US rises, the incidence of bariatric surgery has increased as 
well. In 2018 alone, an estimated 252,000 Americans underwent some type of bariatric 
surgery, an increase from 158,000 in 2011, according to the ASMBS1. A BMI greater 
than 30 has been linked to an increase in cancer incidence, cardiovascular disease, stroke, 
and osteoarthritis. Bariatric surgery has changed the lives of thousands of patients at Beth 
Israel Deaconess Medical Center (BIDMC) over the last ten years. Weight loss allowed 
patients the ability to regain control of their health by resolving type 2 diabetes mellitus 
(DM II), hypertension (HTN), joint pain, improved quality of life and self-esteem, 
reduction in mortality rate, obstructive sleep apnea (OSA), sexual function, social 
interaction, and mobility2.  
Patients experience the most weight loss following bariatric surgery in the first 
year2,3,16,17. With a significant weight loss, as seen in many patients after bariatric 
surgery, comes a new problem: excess skin. Excess skin is most commonly documented 
in the pannus, or lower abdomen, but affects the legs, arms, buttocks, and breasts as well, 
leading patients to experience uncomfortable rashes, skin breakage, and higher incidence 
of infection, requiring constant attention and hiding4,5,12–16. Payment from patient for 
excess skin removal varies by insurer, ranging from $0 to $11,500 at BIDMC. While 
	
2 
medically necessary excess skin removal is typically covered by insurers18,24,25, the 
criteria for determining medical necessity may be stringent enough to bar patients from 
undergoing excess skin removal, regardless of whether the insurer is private or public.  
Bariatric Surgery  
In general, to be eligible for bariatric surgery by most insurers, patients must have 
a BMI equal to or greater than 40.0 kg/m2 with no comorbidities or a BMI equal to or 
greater than 35.0 kg/m2 with one or more comorbidities such as: HTN, obstructive sleep 
apnea (OSA), and DM II. It is common for insurers to require patients to attempt at least 
one structured diet or therapy program to attempt to lose the excess weight prior to 
considering bariatric surgery26,27. There are three main types of bariatric surgeries 
available to patients at BIDMC—the laparoscopic adjustable gastric band, the sleeve 





Figure 1: Laparoscopic adjustable banding depicting adjustable gastric band around top 
of the stomach and port under the skin28.  
 
The gastric band is a restrictive weight loss surgery, in which a band is placed 
around the top of the stomach below the lower esophageal sphincter (LES), creating a 
small pouch to aid in minimizing food intake. The small pouch of stomach 
(approximately ½ cup in size) will send signals to the brain when full, tricking the body 
into believing the entire stomach is full and curbing appetite. By narrowing the lumen 
through which food can move into the stomach with the band itself, the patient is forced 
to eat in slower, smaller bites. This eventually leads to weight loss. The tightness of the 
band can be adjusted through a port under the skin, which can be filled with sterile saline 
solution, making the band tighter, or unfilled, loosening the band restriction on the 
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stomach2,4,9. Publicly reported data suggests that patients can lose up to 50% of excess 
weight up to approximately 5 years following the surgery2,4,5. For maximal effectiveness 
and minimal side effects, regular follow-ups with the bariatric clinic are necessary10.  
 
 
Figure 2: Stomach shown with excised portion of the stomach following a sleeve 
gastrectomy28.  
While the most common procedure may vary between Weight Loss Surgery 
(WLS) programs, nationally and at BIDMC, the sleeve gastrectomy, or sleeve, is the 
most popular of the bariatric surgeries1,2,4. The sleeve gastrectomy is also a restrictive 
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procedure which limits the size of the stomach by cutting away 60-80% of the stomach, 
including most of the greater curvature. This not only limits stomach size, but also cuts 
away the part of the stomach responsible for producing ghrelin, commonly known as the 
hunger hormone. The remaining smaller stomach and decrease in ghrelin secretion leads 
to weight loss1,3–5,8. According to the ASMBS, weight loss observed after the sleeve is 
more pronounced than that seen after the gastric band and is comparable to weight loss 
following a Roux-en-Y gastric bypass. Patients can lose approximately 55% of excess 
weight within the first year of surgery, but the long-term outcomes over ten years are still 
unknown2–5.  
 
Figure 3: An example of a Roux-en-Y gastric bypass portraying the anatomy of the small 




The most aggressive of the three bariatric surgeries considered, the gastric bypass 
(GB) cuts the stomach down to a small gastric pouch, measuring approximately 15-30cc. 
The rest of the remnant stomach and duodenum are then reattached to the jejunum but 
excluded from the alimentary tract. This procedure is both, restrictive and malabsorptive, 
and some studies have found the GB allows patients to lose up to approximately 60-70% 
of excess weight over the first two years after surgery2–5,7. The GB is proven to improve 
obesity-related health problems such as cardiovascular disease (CVD), HTN, and DM II 
in the long term6.  
The History of Plastic Surgery as an Elective Procedure 
Though the health benefits of weight loss for morbid obesity are undeniable, an 
estimated 90% of bariatric patients will develop excess skin as a byproduct of their 
weight loss20. Removal of excess skin, similar to many other plastic surgeries, is often 
seen as an elective procedure and not medically necessary. While there is no denying 
that, aesthetically, excess skin removal can improve patient self-image, excess skin can 
also cause painful, recurrent rashes and infections at locations of redundant skin20–22,29–31.  
The American Society of Plastic Surgeons (ASPS) defines cosmetic procedures as 
procedures performed to help improve patient appearance and self-esteem, while 
reconstructive procedures are aimed to improve function and approximate a normal 
appearance of an abnormal structure of the body caused by congenital defects, 
developmental abnormalities, trauma, infection, tumors, or disease. The ASPS recognizes 
that patient patterns of fat deposition, patient body type, and amount of weight lost after 
bariatric surgery affect the degree to which patients experience excess skin and its 
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location. As previously mentioned, the most common area of concern is the anterior 
abdomen; however, the waist, hips, back, buttocks, breasts, and arms can also cause 
health and aesthetic concerns12.  
Table 112: Body Contouring Procedures Following MWL 
Procedure Cosmetic or 
Reconstructive 
ASPS Definition 
Abdominoplasty Cosmetic Typically performed for cosmetic purposes, 
involves the removal of excess skin and fat from 
the pubis to the umbilicus or above, and may 
include fascial plication of the rectus muscle 
diastasis and a neoumbilicoplasty 
Breast Reduction Reconstructive Usually performed for relief symptoms such as 
back, neck, and shoulder pain, and skin 
irritation, rather than to enhance the appearance 







A circumferential procedure which combines the 
elements of an abdominoplasty or 
panniculectomy with removal of excess skin/fat 
from the lateral thighs and buttock. The 
procedure involves removing tissue from around 
the circumference of the lower trunk which 
eliminates lower back rolls, and provides some 
elevation of the outer thighs, buttocks, and mons 
pubis. A circumferential lipectomy describes an 
abdominoplasty or panniculectomy combined 
with flank and back lifts, as both procedures 
being performed together sequentially and 




A procedure to remove excess fat, glandular 
tissue and/or skin from overdeveloped or 
enlarged male breasts. In severe cases of 
gynecomastia, the weight of excess breast tissue 
may cause the breasts to sag and stretch the 
areola. In these cases, the position and size of 
the areola can be surgically improved and excess 
skin may need to be reduced 
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Medial Thigh Lift Typically 
cosmetic 
A procedure that treats the excessive skin and fat 
of the medial thigh. Incisions in the groin or 
others that extend to the knee can be required to 
correct the defect. Liposuction may be combined 
when necessary. Only in severe cases would the 
case of excessive skin in the medial thigh region 
be considered as a functional abnormality 
Panniculectomy Reconstructive Involves the removal of hanging excess skin/fat 
in a transverse or vertical wedge but does not 
include muscle plication, neoumbilicoplasty or 
flap elevation. A cosmetic abdominoplasty is 
sometimes performed at the time of a functional 
panniculectomy or delayed pending completion 
of weight reduction. A Panniculectomy is a non-
cosmetic procedure typically performed to assist 
in the correction of a functional impairment 
Torsoplasty Typically 
Cosmetic 
A term which encompasses a number of 
operative procedures, usually done together to 
improve the contour of the torso, usually female 
(though not exclusively). These would include 
abdominoplasty with liposuction of the 
hips/flanks and breast augmentation and/or 
breast lift/reduction. In men, this could include 
reduction of gynecomastia by suction assisted 
lipectomy/ultrasound assisted lipectomy or 
excision 
 
 A large hanging abdominal panniculus can cause cellulitis, intertrigo, shoulder 
pain, neck pain, back pain, thoracic spine pain, lumbago (lower back pain), and 
panniculitis. Cellulitis is a bacterial infection of the skin caused by skin breakage. The 
infection can spread to lymph nodes and the bloodstream if not cared for properly27. 
Intertrigo is an inflammatory condition of skin folds that is aggravated by heat, moisture, 
and friction creating the perfect breeding ground for skin infections by primarily Candida 
species21,22,29–31. It is rare for excess skin in other areas to cause these medical issues, 
making panniculectomies the most common reconstructive excess skin procedure by 
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far12,29. Photographs and documentation of symptoms resulting from a large pannus as 
described above are necessary for a panniculectomy to be deemed reconstructive rather 
than cosmetic in nature by a patient’s insurer8,28.  
 Insurance coverage for these procedures varies by insurer. The distinction of the 
reconstructive versus cosmetic nature of the procedure is often not the only barrier to 
insurance approval of excess skin removal. For panniculectomies, common requirements 
include: a massive weight loss (MWL) of at least 50% excess weight or 100 lbs sustained 
for at least six months, photographic evidence of the pannus extending past the pubic 
symphysis or upper thigh crease, complaints of the excess skin interfering with activities 
of daily living (ADLs) or recurrent soft tissue infections necessitating antibacterial or 
antifungal creams and powders, and an evaluation that any comorbidities, psychosocial 
status, and nutritional status do not pose a risk to the patient undergoing surgery. All of 
the aforementioned issues are required for patients to be covered for panniculectomies by 
MassHealth, the public insurer of Massachusetts18. Challenges with ADLs are not always 
considered an indication for surgery across all insurers. While the ASPS considers 
documented back pain as an indication for excess skin removal, it is not commonly seen 
as an indication for the surgery by insurers24. Both, the ASPS and insurers, agree that the 
pannus is the most likely area to cause medically necessary excess skin removal, though 
similar health risks could potentially occur on other parts of the body18,24. Some private 
insurers may have less stringent guidelines to qualifying for coverage for excess skin 
removal, requiring only one or some of the indications required by some public 
insurers25. However, private insurers tend to share similar guidelines as public insurers24.  
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Some panniculectomies are performed in tandem with a ventral or incisional 
hernia repair by both, plastic and general surgeons32,33. Insurers typically will only cover 
the panniculectomy portion if patients meet the criteria previously discussed, independent 
of symptoms associated with the hernia18,24,25. From preliminary studies, the 
complications encountered by surgeons are patient and surgery type dependent, rather 
than on surgeon specialty dependent32. According to a retrospective cohort study by Shih 
et al., there is greater risk for complications in patients undergoing a panniculectomy 
simultaneously with a ventral hernia repair than patients undergoing a ventral hernia 
repair alone, with highest postoperative complications noted in patients of black/Hispanic 
race, Medicaid/Medicare payer status, bariatric surgery status, anemia, depression, 
chronic obstructive pulmonary disease (COPD), diabetes, and liver disease33.  
Who is getting these procedures? 
In 2008, Gusenoff et al. showed only 11.3% of gastric bypass patients underwent 
an excess skin removal or body contouring procedure, such as: panniculectomy, 
abdominoplasty, thigh lift, brachioplasty, and buttock lift14. In 2012, Singh et al. found 24 
of 192, or 12.5%, patients pursued body contouring following their RYGB15. Patients 
exhibiting a greater change in BMI at one year follow up, female gender, and age under 
34 were found to have an increased likelihood of undergoing excess skin removal and 
body contouring14,15. Kitzinger et al. found that 96% of patients surveyed developed 
excess skin following a gastric bypass, approximately 75% of female patients and 68% of 
male patients, expressed interest in excess skin removal or body contouring with the 
primary motivator being improving aesthetic appearance13. While these studies have 
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identified the patients who went through with excess skin removal surgery, the 
sociodemographic of patients complaining of excess skin following MWL post bariatric 
surgery is rarely reported. One study found there was no disparity between black and 
white patients undergoing panniculectomy following bariatric surgery34, but most other 
studies have not considered race when describing the patient population undergoing these 
procedures. 
Most previous studies have looked at excess skin removal following gastric 
bypass surgery14,15,22,30,35. The intent of this study was to review patient complaints of 
excess skin following MWL from gastric bypass, sleeve gastrectomy, and laparoscopic 
gastric banding (Lap-Band™) bariatric surgeries. We sought to assess the demographics 
of patients who complained of excess skin and identify which demographic was more 
likely to undergo excess skin removal after complaining. Patient race, age, sex, time 
elapsed since bariatric surgery to time of complaint, type of bariatric surgery, weight loss 
in the first year, highest education level, and payor (insurance type: private, public, or 
none) were compared at each stage of excess skin removal pursuit. This study aimed to 
identify not only the patients who succeeded in pursuing excess skin removal, but also 
those who were lost to plastics consult, and those who did not pursue surgery. We 
anticipated that young female college graduates, with private insurance, who lost 100 lbs 





1. Identify which patients lose 50% of excess weight or 100 lbs within first year 
after surgery and are therefore likely to develop excess skin.  
2. Identify which of those patients complain of excess skin following bariatric 
surgery.  
3. Identify which of those patients consult a plastics surgeon following bariatric 
surgery at the same academic institution.  
4. Identify which of those patients undergo excess skin removal by a plastic surgeon 
or by a general surgeon.  
5. Identify whether there is a demographic that is more likely to receive surgery with 





 The study was conducted as a retrospective analysis of post-bariatric surgery 
patients who had their bariatric surgery operation between September 2009 and 
September 2018 at a single multidisciplinary bariatric surgery program. Inclusion criteria 
for the study were as follows. Patients had their bariatric surgery at BIDMC, attended 
their first annual follow up with their bariatric surgeon, and experienced a MWL in the 
first year post bariatric surgery. We defined MWL as 50% excess weight loss or a loss of 
at least 100 lbs. This amount of weight loss is recommended by multiple insurers when 
seeking insurance coverage for excess skin removal procedures.  
Figure 4: Stages of Pursuing Excess Skin Removal
 
As a bariatric surgery Center Of Excellence, all patients undergoing bariatric 


































Bariatric Surgery Accreditation and Quality Improvement Program (MBSAQIP). All 
information regarding patients’ bariatric surgery was recorded in the MBSAQIP 
database. The bariatric surgery Common Procedural Technology (CPT) code (defined as 
numbers assigned to every task and service a medical practitioner may provide to a 
patient including medical surgical, and diagnostic services) associated with each patient 
and patient weight loss at one year follow up was found through MBSAQIP data. The 
codes used for this study included the sleeve gastrectomy, gastric band, and Roux-en-Y 
gastric bypass, as these are the procedures offered by our program.  
Table 2: CPT Codes for Bariatric Surgery 
Surgery CPT code 
Laparoscopy, surgical, gastric restrictive procedure; placement of 
adjustable gastric restrictive device (for example, gastric band and 
subcutaneous port components) 
43770 
Laparoscopic sleeve gastrectomy 43775 
Gastric Bypass 43846, 43847 
Laparoscopic Gastric Bypass 43644, 43645 
 
In total, 370 patients were identified who qualified for the study. MBSAQIP data 
was cross-referenced with clinical data, from our electronic medical record system. All 
patients complaining of excess skin in a single bariatric surgery clinic were referred to a 
plastic surgeon within the same academic institution. Patient weight at time of first excess 
skin complaint after bariatric surgery was recorded. Number of days from bariatric 
surgery to complaint of excess skin was noted. A chart review was performed to collect 
the following demographics of bariatric surgery patients at each stage of pursuing excess 
skin removal: age, sex, race, highest level of education, and primary insurance type 
(private, public, or none). Highest level of education and insurance type have been used 
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in previous studies to help determine socioeconomic status36–38. These demographics 
were all recommended to be included in disparity studies by Douglas et al.36.  
Billing data from the institution was utilized to find codes indicating complaints 
relating to excess skin. Patient complaints of excess skin were coded into plastic surgery 
consults, but not their bariatric surgery consults. Patients who attended a plastic surgery 
consult at the same academic institution could be found using the ICD-10 codes listed 
below for excess skin. Plastic surgery consultation notes were used to identify which 
procedures patients were interested in and whether the patient was experiencing rashes or 
intertrigo, associated with their excess skin. Number of days from date of bariatric 
surgery and date of complaint of excess skin to excess skin removal consultation were 
noted.  
Table 3: Functional ICD-10 Diagnosis Codes for Symptoms Related to Excess Skin 
Functional Diagnosis Codes ICD-10 code 
Excessive and redundant skin and subcutaneous tissue L98.7 
Relapsing panniculitis M35.6 
Panniculitis, unspecified M79.3 
Localized adiposity—fat pad E65 
Lymphedema I89.0 
Hypertrophy of breast N62 
Cellulitis of trunk L03.319 
Cellulitis of axilla and upper arm L03.111-L03.114 
Cellulitis of lower limb L03.115, L03.116 
Intertrigo L26, L30.4, L53.8 
Shoulder pain M25.511-M25.519 
Neck pain M54.2 
Pain in thoracic spine M54.6 
Lumbago M54.5 
Diastasis recti M62.00, M62.08 
Panniculitis affecting regions of back and neck M54.0-M54.09 
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Patients undergoing excess skin removal, body contouring, or lifts at the same 
academic institution were found using the CPT codes listed in Table 4 through billing 
codes and traditional chart review. The number of days since plastic surgery consult were 
noted.  
Table 4: CPT Codes for Excess Skin Removal Procedures 
Surgery CPT Code 
Panniculectomy 15830 
Excision, excessive skin and subcutaneous tissue (including lipectomy); thigh 15832 
Excision, excessive skin and subcutaneous tissue (including lipectomy); leg 15833 
Excision, excessive skin and subcutaneous tissue (including lipectomy); hip 15834 
Excision, excessive skin and subcutaneous tissue (including lipectomy); 
buttock 15835 
Excision, excessive skin and subcutaneous tissue (including lipectomy); arm 15836 
Excision, excessive skin and subcutaneous tissue (including lipectomy); 
forearm or hand 15837 
Excision, excessive skin and subcutaneous tissue (including lipectomy); 
submental fat pad 15838 
Excision, excessive skin and subcutaneous tissue (including lipectomy); other 
area 15839 
Reduction mammoplasty 19318 
Mastopexy (breast lift) 19316 
 
Statistical Analyses 
 Comparisons of the demographics of patients at each stage of pursuing excess 
skin removal were achieved through a chi-squared test in Microsoft Excel. P-values<0.05 




In total, we identified 370 patients who had bariatric surgery at BIDMC from 
2010 to 2018, attended their one year follow up and lost at least 50% of their excess 
weight or 100 pounds within one year of surgery. Of those 370 patients, 134 complained 
of excess skin (36.2%), 50 attended a plastic surgery consultation (13.5%), and 24 
patients underwent excess skin removal (6.5%).  
The time from bariatric surgery to complaint of excess skin was varied with an 
average of 523 days with a standard deviation of 378 days. The range of time from 
bariatric surgery to complaint of excess skin was 2542 days, with the shortest period of 
time to complaint being 120 days and longest period of time to complaint 1730 days. This 
measurement was found to be insignificant in incidence of complaint.  
Of 50 patients who attended a plastic surgery consultation, 45 patients were 
interested in panniculectomy, 16 patients were interested in abdominoplasty, 10 patients 
were interested in brachioplasty, 12 patients were interested in thighplasty or thigh lifts, 8 
patients were interested in breast reduction or gynecomastia, 8 patients were interested in 
mastopexy, 3 patients were interested in a lower body lift, and 2 patients were interested 
in monsplasty. On average, patients were interested in two surgeries at time of complaint. 
22 patients were interested in one surgery, 40.9% of whom had at least one surgery. 12 
patients were interested in two surgeries, 50.0% of whom had at least one surgery. 10 
patients were interested in three surgeries, 50.0% of whom had at least one surgery. 7 
patients were interested in four surgeries, 28.6% of whom had at least one surgery. 17 
patients underwent panniculectomies, 6 of whom underwent another surgery at the same 
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time. 6 patients underwent abdominoplasty. 3 patients underwent a breast reduction. 1 
person underwent a mastopexy augmentation. 1 patient underwent monsplasty. 3 patients 
underwent a ventral or incisional hernia repair at the time of an abdominoplasty or 
panniculectomy.  
Type of Bariatric Operation 
Patients were grouped into three groups by bariatric surgery type. 30.9% of 
patients underwent the Roux-en-Y gastric bypass, of which 84.9% of underwent a 
laparoscopic approach versus open. 63.1% of patients underwent a sleeve gastrectomy. 
6.0% of patients had undergone a laparoscopic gastric banding. It was noted that patients 
showed a slightly higher incidence of complaints of excess skin after the open gastric 
bypass. However, there was no significant difference in the proportions of patients who 
complained of excess skin between the different bariatric surgeries (p>0.05, Table 5). 
Average weight loss at time of complaint was 92.1 pounds with a standard deviation of 
28.9. Average weight loss at time of complaint was 101.0lbs (SD: 28.8lbs) in gastric 
bypass patients, 89.4lbs in band patients (SD: 45.6lbs), and 87.7lbs (SD: 25.7lbs).  
A slightly higher proportion of band patients attended plastic surgery 
consultations, but there was no significant disparity in attendance of plastic consultations 
by bariatric surgery (p>0.05, Table 5). 32.6% of gastric bypass patients, 44.4% of band 
patients, and 38.8% of sleeve patients who complained of excess skin attended plastic 
surgery consultations.  
Of patients who attended a plastic surgery consultation, a higher proportion of 
sleeve patients underwent excess skin removal compared to the other bariatric surgeries, 
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but there was no significant disparity found in incidence of excess skin removal by 
bariatric surgery (p>0.05, Table 5). 37.5% of gastric bypass patients, 25% of band 
patients and 48.5% of sleeve patients who attended a consult had excess skin removal.  
 

















































































































































Type of Bariatric Surgery
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Weight Loss at One Year  
Patients were grouped by weight loss at one year by 25 pound increments from 
50lbs or more lost to 150lbs or more lost. Patients who lost more weight one year out 
from bariatric surgery were significantly more likely to complain of excess skin (p<0.05, 
Table 5). 50% of patients who lost 150lbs or more, 60.87% of patients who lost 125lbs to 
150lbs, 46.38% of patients who lost 100lbs to 125lbs, 34.11% of patients who lost 75 lbs 
to 100 lbs, 28.23% of patients who lost 50 lbs to 100 lbs, and 26.67% of patients who lost 
50 lbs or less complained of excess skin.  
Of the patients who complained of excess skin, the difference in proportion of 
patients attending plastic surgery consults, by weight loss at one year, was not found to 
be significant (p>0.05, Table 5). The weight loss group with the highest proportion of 
patients who attended plastic surgery consultations was the group with 125lbs to 150lbs 
weight loss with 57.14% of patients attending plastic surgery consultations. 20% of 
patients who lost 150lbs or more, 25% of patients who lost 100lbs to 125lbs, 34.1% of 
patients who lost 75 lbs to 100 lbs, 45.71% of patients who lost 50 lbs to 75 lbs, and 50% 
of patients who lost 50 lbs or less complained of excess skin and attended a plastic 
surgery consultation. 
Of patients who attended a plastic surgery consultation, the group with the highest 
proportion of patients undergoing excess skin removal was the group who lost 75lbs to 
100lbs, though the overall distribution was not found to be significant (p>0.05, Table 5). 
50% of patients who lost 150 lbs or more, 25% of patients who lost 125 lbs to 150 lbs, 
25% of patients who lost 100 lbs to 125 lbs, 66.67% of patients who lost 75 lbs to 100 
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lbs, and 47.37% of patients who lost 50 lbs to 75 lbs who complained of excess skin and 
attended a plastic surgery consultation had excess skin removal. No patients who lost 
under 50 lbs underwent plastic surgery for their excess skin.  
 
Figure 8: Proportion of patients complaining of excess skin by weight change one year 



















































Figure 9: Proportions of patients attending a plastic surgery consultation by weight loss 
one year after bariatric surgery.  
 
	
Figure 10: Proportions of patients undergoing excess skin removal by weight loss at one 






































































































Patients were divided into three payor groups: private, public, or none. 70.2% of 
all patients had private insurance; 28.4% of patients had public insurance, and only 1.4% 
of patients had no insurance. The private and public payors had very little difference in 
proportion of patients complaining of excess skin (p>.05, Table 5). 60.0% of uninsured 
patients, 36.86% of privately insured patients, and 35.92% of publicly insured patients 
complained of excess skin. Average weight loss at time of complaint was 84.0 pounds 
(SD: 25.9 pounds) in uninsured patients, 90.8 pounds (SD: 28.2 pounds) in privately 
insured patients and 94.1 pounds (SD: 32.0 pounds) in publicly insured patients.   
Of patients who complained of excess skin, 66.7% of uninsured patients, 37.2% 
of privately insured patients, and 35.1% of publicly insured patients attended plastic 
surgery consultations. This distribution was not found to be statistically significant 
(p>.05, Table 5).  
Of patients who attended plastic surgery consultations, all uninsured patients, 
36.8% of privately insured patients, and 57.1% of publicly insured patients underwent 
excess skin removal surgery. Though all uninsured patients underwent surgery, there 
were only two patients who fell into this category. The distribution of proportions of 
patients undergoing excess skin removal surgery by payor was found to be insignificant 





Figure 11: Proportions of patients complaining of excess skin by payor.  
 
 
Figure 12: Proportions of patients who attended plastic surgery consultations following 





































































































Figure 13: Proportions of patients who underwent excess skin removal following plastic 
surgery consultation by payor.  
 
Highest Level of Education 
Patients were grouped by highest education level achieved. 1 patient did not 
attend school, and 1 patient achieved a highest education level of eighth grade or less. 
1.89% of patients finished some high school; 18.11% of patients graduated from high 
school or earned their GED; 21.89% of patients finished some college or a vocational or 
technical program; 50.81% of patients graduated from college, graduate school, or post-
graduate school; 6.76% of patients reported a different highest level of education. Of 
patients included in the study, 57.14% of patients who finished some high school, 
35.82% of patients who graduated from high school or earned their GED, 46.91% of 
patients who finished some college or a vocational or technical school, 32.98% of 




















































24.00% of other patients complained of excess skin. The overall distribution, however, 
was not found to be significant (p>.05, Table 5). Patients who graduated from high 
school or earned their GED had one of the lower proportions of complaints. This group 
also exhibited the highest average weight loss at time of complaint, with an average 
weight loss of 109.0 pounds (SD: 34.0 lbs). Patients who finished some high school lost 
an average of 91.6 pounds (SD: 40.8 lbs); patients who finished some college or a 
vocational or technical program lost an average of 90.5 pounds (SD: 33.7 lbs); patients 
who graduated from college, graduate school, or post-graduate school lost an average of 
90.1 pounds (SD: 21.2 lbs).  
Of patients who complained of excess skin, 50.00% of patients who finished some 
high school, 45.83% of patients who graduated from high school or earned their GED, 
28.95% of patients who finished some college or a vocational or technical program, and 
41.94% of patients who graduated from college, graduate, or post-graduate school 
attended a plastic surgery consultation. Those who finished some college or a vocational 
or technical training program had the lowest proportion of plastic surgery consultations, 
but the distribution of proportions of plastic surgery consultations by highest level of 
education was not found to be significant (p>0.05, Table 5).  
Of patients who attended a plastic surgery consultation, a slightly lower 
proportion of patients who graduated from high school or earned their GED underwent 
excess skin removal. 50.% of patients who finished some high school, 36.36% of patients 
who graduated from high school or earned their GED, 45.45% of patients who finished 
some college or a vocational or technical training program, and 46.67% of patients who 
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graduated from college, graduate school, or post-graduate school attended a plastic 
surgery consultation and had excess skin removal. The overall distribution of excess skin 
removal surgery by education in patients who attended a plastic surgery consultation was 
not found to be significant (p>0.05, Table 5). Of all patients who complained of excess 
skin, the lowest proportion of patients who underwent excess skin removal was found in 
patients who finished some college, vocational or technical training programs. Still, the 
overall distribution of patients receiving excess skin removal by highest level of 
education was not found to be significant (p>0.05, Table 5).    
 

























































































Figure 15: Proportions of patients attending a plastic surgery consultation for excess 





























































































Figure 16: Proportions of patients undergoing excess skin removal following plastic 




Patients were grouped by age range at time of bariatric surgery: under 35 years 
(28.1%), 35-45 years (29.2%), 45-55 years (25.1%), and 55 years and over (17.6%). The 
proportion of complaints of excess skin by age were not significant, but not by much 
(p>0.05, Table 5). Patients in the 45-55 age range had the lowest percentage of 
complaints (25.81%). 40.38% of patients under 35, 42.59% of patients 35 to 45 years old, 
and 33.85% of patients 55 years or older complained of excess skin. At time of 


















































































Highest Level of Education
	
31 
patients 35 to 45 years of age had an average weight loss of 90.3 lbs (SD: 25.9 lbs); 
patients 45 to 55 years of age had an average weight loss of 86.4 lbs (SD: 31.6 lbs), and 
patients 55 years and older had an average weight loss of 83.0 lbs (SD: 33.0 lbs).  
Of patients who complained of excess skin, patients under 45 had a lower 
proportion of plastic consultation attendance than patients 45 years and older. 35.71% of 
patients under 35 years, 34.78% of patients aged 35 to 45 years, 41.67% of patients aged 
45 to 55 years, and 40.91% of patients 55 years and older attended a plastic surgery 
consult following a complaint of excess skin. This slight difference, however, was not 
found to be statistically significant (p>0.05, Table 5).  
Of patients who attended a plastic surgery consultation, patients in the 45 to 55 
years age range had the lowest proportion of excess skin removal surgery (33.33%). 50% 
of patients under 35 years old, 47.06% of patients aged 35 to 45 years old, and 44.44% of 
patients 55 years or older had excess skin removal following a plastic surgery complaint.  










Figure 18: Proportions of patients attending plastic surgery consultations by age at time 

































































































Figure 19: Proportions of patients undergoing excess skin removal after plastic surgery 
consultation by age at time of bariatric surgery.  
 
Race 
 Patients were grouped into three groups by race: White (76.9%), Black or African 
American (15.8%), and Other (7.2%). Black or African American patients had the highest 
proportion of complaints, compared to other races (42.11%). 35.38% of white patients 
and 32% of patients who identified as other complained of excess skin. This difference in 
overall distribution was not found to be significant (p>0.05, Table 5). On average, 
patients who identified as white (93.1 lbs, SD: 28.7 lbs) or other (95.9 lbs, SD: 38.2 lbs) 
experienced more weight loss at time of complaint than Black/African American patients 
(82.9 lbs, SD: 29.1 lbs).  
 Of patients who complained of excess skin, there was no significant difference in 














































Age at Time of Bariatric Surgery
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was noted that a higher proportion of patients who identified as other (50.%) attended a 
plastics consultation, but the sample size of these patients was very small (8 patients). 
41.67% of black or African American patients and 36.73% of white patients attended a 
plastic surgery consultation following a complaint of excess skin.  
 Of patients who attended a plastic surgery consultation, all patients who identified 
as other, and 40.% of black or African American and 40.% of white patients underwent 
excess skin removal.  There was no significance found in the distribution of these 
proportions (p>0.05, Table 5).  
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Figure 22: Proportions of patients who underwent excess skin removal following plastic 
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 Patients were grouped by sex. Of patients included in the study, 301 (81.4%) 
patients were female; 69 (18.6%) patients were male. 36.88% of women and 33.33% of 
men complained of excess skin. This difference in proportion was not found to be 
significant (p>0.05, Table 5). On average, women lost 84.62 lbs (SD: 21.93 lbs) and men 
lost 122.34 lbs (SD: 36.77 lbs) at time of their first excess skin complaint since their 
bariatric surgery. Of patients who complained of excess skin, 37.84% of women and 
34.78% of men attended a plastic surgery consult. This difference in proportion was not 
found to be statistically significant (p>0.05, Table 5). Only 2 men, or 22.4% of male 
patients who attended a plastic surgery consultation underwent excess skin removal. 
48.89% of female patients underwent excess skin removal following a plastic surgery 










































































































Figure 25: Proportions of patients undergoing excess skin removal following plastic 



























































Table 5: Proportions of Complaints, Consults, and Plastic Surgery by 
Demographics 







Complaints by bariatric surgery 0.623 2 5.991 0.732 
Consults by bariatric surgery 0.681 2 5.991 0.711 
Excess skin removal by bariatric surgery 1.125 2 5.70 0.570 
Complaints by weight loss at one year 14.225 5 11.070 0.014 
Consults by weight loss at one year 6.595 5 11.070 0.253 
Excess skin removal by weight loss at 
one year 
7.141 5 11.070 0.210 
Complaints by payor 1.188 3 7.815 0.756 
Consults by payor 1.180 2 5.991 0.554 
Excess skin removal by payor 4.304 2 5.991 0.116 
Complaints by highest level of education 8.827 6 12.592 0.184 
Consults by highest level of education 6.295 4 9.488 0.178 
Excess skin removal by highest level of 
education 
0.380 3 7.815 0.944 
Complaints by age 7.204 3 7.815 0.066 
Consults by age 0.488 3 7.815 0.922 
Excess skin removal by age 0.847 3 7.815 0.838 
Complaints by race 1.132 2 5.991 0.568 
Consults by race 0.678 2 5.991 0.713 
Excess skin removal by race 5.400 2 5.991 0.067 
Complaints by sex 0.305 1 3.841 0.581 
Consults by sex 0.076 1 3.841 0.783 







  Over a third of the United States population with obesity and hundreds of 
thousands of Americans undergoing bariatric surgery every year, with an average weight 
loss of 50% of excess weight sustained 5 years out from surgery4,28. It is surprising that 
consistently only 11–12% of patients undergo excess skin removal, the most popular 
being the panniculectomy14,15,20. Previous studies have identified that over 90% of 
bariatric surgery patients develop excess skin13,20 and approximately 11–12% bariatric 
surgery patients undergo excess skin removal. Approximately 80% of bariatric surgery 
patients who feel they have excess skin but are being lost to plastic consults or surgery.  
From 2000 to 2018, there was a 4295% increase in lower body lifts, 90% increase 
in thigh lifts or thighplasties, 107% increase in abdominoplasties, 108% increase in 
mastopexies, 22% increase in gynecomastias, and 5030% increase in upper arm lifts39. 
The growing demand for excess skin removal procedures mirrors the increase in bariatric 
surgeries in the United States. In 2018, 228,000 Americans had bariatric surgery. The 
sleeve gastrectomy was the most popular, with 59% of patients electing the procedure. 
Second most popular was the Roux-en-Y gastric bypass with 17% of patients, followed 
by the gastric band with 3% of patients; the rest of the patient population elected for other 
procedures or revisions on existing bariatric surgeries1. From 2011 to 2018, there has 
been a 144% increase in bariatric surgery in the United States, making it crucial to revisit 
the need for excess skin removal in this patient population and address any potential 




 This study followed 370 patients from bariatric surgery through the pursuit of 
excess skin removal. Patients selected met the criteria for at least 50% excess weight loss 
or 100 lb weight loss in the first year and attended their one-year follow-up. 36% of 
patients complained of excess skin an average of 526 days after surgery. This proportion 
dropped over 50% at each next stage of the process, with only 14% of all patients 
keeping a plastic surgery consult and just 7% of patients finally undergoing excess skin 
removal. While sociodemographic proportions remained relatively constant at each stage 
(p<0.05, Table 5), most patients encountered barriers to attending a plastic surgery 
consult and then again, to going through with plastic surgery. Patients who lost more 
weight were more likely to complain of excess skin, but no other variables were found to 
be significant in highlighting a healthcare disparity. It is unknown whether all patients 
who were concerned with excess skin, brought up this complaint to their bariatric 
surgeon. We also only included patients who met the weight loss requirement 
implemented by most insurers, so more patients may have complained of excess skin than 
were documented in this study. To understand the overall perceived need for excess skin 
removal in bariatric surgery patients, all bariatric surgery patients would need to be 
tracked through this process from multiple bariatric surgery programs across different 
geographic locations. It is likely that patients who complained of excess skin may not 
have met insurance guidelines regarding amount of weight lost for the excess skin 
removal to be considered medically necessary.  
 This study was necessarily limited due to only representing patients from one 
bariatric surgery program in an urban city. Due to our inclusion criteria, the starting 
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sample size was 370 and dwindled down to 24 patients undergoing plastic surgery. 
Considering the number of variables in some of the demographics studied, it is possible 
that there were too many variables to be able to identify a difference or highlight a 
healthcare disparity. It is possible that a disparity by demographics exists, but this study 
may not have been sensitive enough to catch. This study also did not address patients 
who did not meet criteria for MWL. Some of these patients may have attempted to pursue 
excess skin removal, so a follow-up study could track all bariatric surgery patients who 
attended their one-year follow-up visit.  
 Though only patients who experienced massive weight loss were included in this 
study, regardless of payor status or type of primary insurer, patients across the board may 
have encountered issues getting coverage for plastic surgery visits and ultimately, for 
surgery. Every insurer has different criteria to define medically necessary excess skin 
removal. Below are three New England insurers from the public and private sectors, 
demonstrating different guidelines for coverage for the most popular plastic surgery 
following bariatric surgery: the panniculectomy18,24,25,40. Panniculectomies remove 
hanging skin and fat from the lower abdomen to create a smoother abdominal contour, 
whereas abdominoplasties, commonly known as “tummy tucks,” also tighten the 
abdominal muscles in surgery and are considered cosmetic in nature, rather than 
reconstructive. Therefore, abdominoplasties are not typically covered by insurance, and 





Table 6: Insurance Criteria for Determining Medical Necessity for 
Panniculectomy18,24,25 
 MassHealth HPHC BCBS 
Weight: BMI 30 or less with preop BMI over 40 Or’   
Weight: 100 lb weight loss Or’ Yes  
Weight: 50% excess weight loss Or’   
Weight: significant weight loss (unspecified)   Yes 
Maintained: time stable weight maintained 6 months 18 months  
Photographs: standing photographs Yes Yes  
Grade: Panniculus covers upper thigh crease Yes Yes  
ADLs: Excess skin interferes with ADLs Or Yes Or 
Infections: Recurrent skin or soft tissue 
infections requiring medically supervised, 
documented antibiotic/antifungal therapy which 
has been ineffective 
Or Yes  
Infections: Recurrent infections related to 
excess skin must require systemic antibiotics 
 Yes  
Infections: Recurrent documented rashes or 
non-healing ulcers 
  Or 
Preop: Comprehensive preoperative evaluation 
of obesity-related comorbidities  
Yes   
Preop: Comprehensive preoperative evaluation 
of non-obesity-related comorbidities 
Yes   
 
As seen in Table 6, the public insurer for Massachusetts has similar requirements 
to determine medical necessity for panniculectomies as the private insurer: Harvard 
Pilgrim Healthcare but is less stringent in some of its criteria. Blue Cross Blue Shield is 
also a private insurer, but its criteria for determining medical necessity of panniculectomy 
is more giving than the criteria of Harvard Pilgrim Healthcare. However, Blue Cross Blue 
Shield only covers panniculectomies and gynecomastia surgeries and does not deem 
other excess skin removal medically necessary25. While the abdomen is the most 
common location to develop symptomatic excess skin following bariatric surgery, it is 
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possible for other parts of the body to demand excess skin removal as a medical 
necessity, such as the arms, thighs, and breast12. Under Harvard Pilgrim Health Care, 
excess skin removal from the abdomen following a massive weight loss is not 
reimbursable unless patients have achieved a weight loss of at least 100 lbs, resulting in a 
pannus hanging below the genitals and upper thigh crease24. Giordano et al. found that 
the most indicative measurement of excess skin discomfort and symptoms was most 
closely correlated to a BMI decrease greater than 10 and weight loss greater than or equal 
to 20 kg (approximately 44 lbs)20. The severity of the panniculus is graded, detailed in 
Table 1012. Frontal and lateral colored photographs of the standing patient must be 
obtained and sent to the insurer for determination of medical necessity18,24. Pictures may 
not be faxed, as faxes are considered unusable for making a medical necessity 
determination24.  
 
Table 7: Panniculus Grading12 
Grade Description 
Grade 1 Panniculus covers hairline and mons pubis but not genitals 
Grade 2* Panniculus covers genitals and upper thigh crease* 
Grade 3  Panniculus covers upper thigh 
Grade 4 Panniculus covers mid-thigh 
Grade 5 Panniculus covers knees and below 
*minimum grading required for reimbursement24 
Under Harvard Pilgrim Healthcare, patients attaining weight loss through diet and 
exercise must maintain a stable weight for at least six months, while bariatric surgery 
patients are expected to maintain weight loss for a minimum of 18 months before being 
considered for panniculectomy24. Studies have shown patients experience an average of 
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60% excess weight loss following a Roux-en-Y gastric bypass in just 6 months after 
bariatric surgery. Weight loss is most pronounced in the first year with an average of 
approximately 77% excess weight loss, maintained through the first 3 years of follow up 
after gastric bypass41. Curioni et al. found that weight loss following diet and exercise 
achieved at 6 months was rarely maintained to the 1 year mark17. Anderson et al. found 
that only 23.4% of subjects maintained an average weight loss of 30.86 pounds 4.5 years 
following a diet and exercise intervention, while the average bariatric surgery patient will 
maintain 50% excess weight loss 5 years out from surgery16. The Journal of the American 
Society of Plastic Surgeons published an article comparing weight regain in patients 
undergoing body contouring procedures following a massive weight loss due to diet (140 
lbs), open gastric bypass (152 lbs), and laparoscopic gastric bypass (139 lbs). Surgical 
patients maintained weight loss 14 months following body contouring much more 
successfully than “diet” patients with an average 2.3 lb weight gain versus a 22 lb weight 
gain found in nonsurgical patients42. In a matched control study comparing Roux-en-Y 
gastric bypass patients with and without body contouring, patients undergoing body 
contouring had significantly better long-term weight maintenance over a seven-year 
period, even after netting out mean skin excision weight43.  
In addition to the aforementioned criteria, to be considered eligible for a 
panniculectomy by Harvard Pilgrim Health Care, all of the following symptoms must 
occur. The pannus must cause a functional impairment interfering with activities of daily 
living. The patient must suffer from persistent, symptomatic, intertriginous ulcerations or 
macerations, refractory to good personal hygiene, requiring several months of physician-
	
46 
supervised local treatment and at least two skin infections per year directly relating to the 
pannus, requiring systemic antibiotics. Other redundant skin not found on the breast must 
follow the same protocol24.  
This means a patient could hypothetically have a Grade 5 panniculus hanging 
below the knees, but would not be eligible for a panniculectomy under these guidelines if 
they only developed one infection that year relating to the pannus requiring systemic 
antibiotics and used creams to control any wounds or broken skin, as commonly seen in 
intertrigo and other skin fold conditions. Intertrigo is a painful, often large rash caused by 
the friction between two skin surfaces. Excess moisture trapped between skin folds leads 
to candidal intertrigo, characterized by red satellite papulopustules that can commonly 
spread infection to adjacent tissue29,44. This itchy, erythematous criteria for eligibility for 
panniculectomies can be treated with topical antifungal and drying agents. Some 
providers have suggested patients use a hairdryer set on cool to help keep the skin folds 
dry to minimize likelihood of the disease31,45.  
That being said, bariatric surgery patients are more likely to develop wound 
infections and have trouble with wound healing, which is important to keep in mind when 
considering excess skin removal30,31,46–49. A study by Light et al. found that the skin of 
bariatric surgery patients shows abnormalities in the extracellular matrix in both, normal 
skin and striae, exhibiting inflammation, scarring, collagen resorption, and elastin 
degradation, which may lead to longer, more complicated wound healing. Collagen 
appeared to be shorter with more cross-link formation46. The proportion of normal 
collagen was decreased in post-bariatric patients, but elastin remained relatively similar 
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to never-obese patients47. A 2015 study suggested protein and micronutrient deficiency 
may disproportionately increase post-bariatric patients’ likelihood of complications 
following panniculectomies48. These changes may predispose massive weight loss 
patients’ skin to decrease barrier function, potentially playing a role in higher rates of 
infection, but further investigation into this field is required. 
While bariatric surgery has proven to be economically advantageous50, the 
literature is limited in comparing the cost of surgical versus non-surgical management of 
excess skin in post-bariatric patients, such as cost of hospital admissions due to 
symptoms and other healthcare costs. Nationally in 2018, the average excess skin 
removal procedure total cost anywhere between $3,000 to $15,000 to the patient, 
depending on surgery and geographic location39,40. Lesko et al. found higher 
complications the first 30 days after surgery and a longer length of stay in post-bariatric 
patients undergoing panniculectomy versus abdominoplasty51, which begs to question 
whether abdominoplasty would be a more medically and financially appropriate 




Table 8: National Average Surgeon/Physician Fee39 and Out-of-Pocket Cost to 
Patient at BIDMC for Body Contouring Procedures 
Type of Surgery National Average 
Surgeon/Physician Fee 
Approximate Out-of-
Pocket Cost to Patient 
at BIDMC without 
Insurance 
Breast Lift (Mastopexy) $4,816 $10,000-11,000 
Breast Reduction  $3,978 (for gynecomastia)* $7,000-9,000 
Buttock Lift $4,802 $9,000-11,000 
Lower Body Lift $8,157 $6,000-10,000 




Upper Arm Lift 
(Brachioplasty) 
$4,482 $7,840 
Panniculectomy** $3,496** $11,500 
*ASPS data unavailable for average surgeon/physician fee for breast reduction in women 
**based on data from one academic institution in Massachusetts52 (ASPS data 
unavailable) 
 
 A 2016 study admitted that reimbursement for panniculectomies at one large 
Massachusetts academic institution was significantly lower for patients with 
Medicare/Medicaid insurance than for patients with private insurance52. Overall surgeon 
reimbursement for 114 medically necessary panniculectomies as a result of massive 
weight loss was only 37.4% overall, with no cases reimbursed the full amount, even 
though previous preauthorization of medical necessity for all patients was obtained52. 
This issue could potentially disincentivize hospitals and providers from promoting 
medically necessary panniculectomies for patients who require them.  
 Previous studies had identified patients who were most likely to undergo excess 
skin removal or body contouring following bariatric surgery. According to a study by 
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Gusenoff et al., women making over $20,000 a year, with more significant weight loss 
and BMI decrease were more likely to undergo body contouring. Eligibility for bariatric 
surgery and higher preoperative and postoperative BMI scores were noted in lower 
income categories14. Various studies have pointed to middle-aged patients being more 
likely to pursue plastic surgery14,35, while others have found that patients pursue plastic 
surgery later in life because they are farther out from surgery20,53. A 2013 study by 
Giordano et al. found no correlation between time of complaint or age and degree of 
discomfort caused by excess skin20. Most studies have only considered patients who 
underwent a Roux-en-Y gastric bypass, but now that the gastric band and, even more so, 
the sleeve gastrectomy have grown in popularity, our study attempted to address whether 
the different bariatric surgeries would have different rates of complaints of excess skin. In 
the past, patients were more likely to undergo plastic surgery following an open rather 
than laparoscopic gastric bypass20,53. Since both, the sleeve and band, are normally 
performed laparoscopically3–5,8–10, we expected complaints to be more prevalent in 
bypass patients. However, it is important to note that the open gastric bypass was the first 
bariatric procedure offered, so it is likely those patients are farther out from surgery than 
band or sleeve patients. We hypothesized that since the gastric band normally results in 
slower, less drastic weight loss, it may allow for lower incidence of problematic excess 
skin, while the sleeve gastrectomy and Roux-en-Y gastric bypass have similar, more 
extreme weight loss results at 2 year follow up3,4,6,50, potentially leading to more 
complaints of symptomatic excess skin. We did not find a significant difference in 
proportion of patients’ excess skin complaints, presence of plastic surgery consults, or 
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plastic surgery to determine whether type of bariatric surgery was predictive of pursuing 
excess skin removal.  
  Consistently tracking patients from bariatric surgery to complaint of excess skin 
to a plastic surgery consultation to plastic surgery could help providers better understand 
the perceived need for plastic surgery and build better resources for patients. With a 
larger sample, it would be easier to understand whether there was a healthcare disparity 
based on the socio-demographics tested. This study was also performed at one academic 
institution, only considering patients who would likely be eligible for excess skin 
removal by only selecting for patients who lost at least 50% excess weight or 100 pounds. 
It may not have accurately depicted the number of patients who complain of excess skin, 
as they may not have met those criteria yet. Even though 36.1% of patients included in 
the study complained of excess skin, only 38.4% of those patients attended a plastic 
surgery consult for their excess skin.  
Only 24 of 370 patients included in the study received plastic surgery at the same 
academic institution they were followed at for their bariatric surgery. Due to a limited 
final sample size, it is difficult to determine significance of certain variables. With a 
higher-powered study, there may be some more significant disparities noted. It is possible 
some patients pursue plastic surgery at hospitals and health centers outside of BIDMC, so 
a survey of patients to find out why they did not attend a plastic surgery consult after 
complaining of excess skin or why they did not schedule a surgery following a plastics 
consult would be helpful in determining which factors deter patients from continuing to 
pursue excess skin removal. The patients considered for the survey would include all 
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patients who underwent bariatric surgery and attended their first annual follow up visit. 
Demographics such as age at time of surgery, race, sex, preoperative weight and BMI, 
weight change, BMI change, and date of complaint would be tracked objectively through 
clinical chart review.  
Subjectively, patients would answer questions based on complaints of excess skin. 
It would be interesting to note whether patients may feel more comfortable reporting 
concerns of excess skin via survey rather than to their surgeon during a visit. Judging by 
the high proportion of patients complaining of excess skin in previous survey studies, it is 
still unclear what aspect of pursuing excess skin removal plays the largest role for 
different demographics in creating a barrier to entry. It is possible that patients are self-
screening themselves out of pursuing excess skin removal.  
Once complaint of excess skin was established, patients would be asked what 
deterred them from pursuing excess skin removal further. If patients were referred to a 
plastic surgeon within the same academic institution but attended a consult elsewhere, 
why did they feel the need to go to a different location? It is possible that some patients 
went to a different institution for plastic surgery than their bariatric surgery. With some 
insurers, like MassHealth, implementing ACO plans that assign patients to specific 
hospitals for certain care, are some patients forced to go to a different hospital or network 
for further care? Is a disproportionate number of patients undereducated on their options 
for excess skin removal? Do patients feel a stigma against excess skin removal for 
bariatric surgery patients? Do they avoid complaining to their bariatric surgeons because 
they believe they will not meet the minimum criteria to determine medical necessity for 
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excess skin removal?  
Because current studies are typically either survey-based or chart-based, there is a 
gap in knowledge in pinpointing the reason behind why patients are reporting a much 
higher number of complaints of excess skin than there are patients attending plastics 
consults and undergoing excess skin removal. Until we understand what is barring 
patients from bringing up concerns of excess skin to their provider, achieving excess skin 
removal, and combining that information with clinical data, we will not be able to 
identify the best route of action for managing excess skin in post-bariatric surgery 
patients.  
Excess skin removal after weight loss surgery is not. The reconstructive 
procedures provide a dramatic benefit to patients in the long-term, socially, 
psychologically, and medically; however, this study found only 6% of bariatric surgery 
patients undergoing a MWL in the first year after bariatric surgery at BIDMC benefitted 
from these plastic surgeries. Moving forward, it is crucial to combine clinical and patient 
input to ensure that bariatric surgery patients are completing their journey to a heathier 
life, free of not only obesity-related comorbidities, but addressing and treating 
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